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@ Object having visible pattern including invisible information printed thereon.

An obfect having a visible pattem including in-
visible information printed thereon and a method of
reading visible information and Invisible Information
from such an object. The object (4) has a bar code
pattem (22) printed thereon. A region (). having the
bar code pattem (22) printed therein comprises a
portion (10} printed In first ink (24) and a portion (8)
printed in first ink (24) and second ink {26). The first
ink has light absorption characteristics the same with
respect to visible light and Infrared fight and the
second ink has light absorption characteristics vary-
ing with respect thereto. By scanning the region (10)
by the infrared light, visible -information can be ob-

tained and by scanning: the region (8) by.the Infrared

Bght, invisible information, that is, information in-
chided in the, visible pattern can be obtained.
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Xerox Copy Centra



. EP 0411 602 A2 2

OBJECT HAVING VISIBLE PAﬁ'ERN INCLUDING INVISIBLE INFORMATION PRINTED THEREON

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates generally to print-
ed objects, and move particulasly, objects on which
visible pattems including invnsnble information are
printed.

" Description of the Background Art

In recent years, bar codes are applicd on many
of commeodities in order to efficiently perform a

registration’ processing by POS .(Point of Sales) .

terminals. The bar code is formed under the stan-
dard and the number thereof is also defined. The
bar codes for use in the POS_system Indicate

predetermined information, for example, commod-

ity identification information and accordingly, in or-
" der to represent’ other information on the com-
modity, it is necessary to increase the number of
bars of the bar code, or represent the information
in print or in ‘stamp in othsr region among the
reglons on the commodity than the reglon in which
‘the bar code is applied.

* However, such manner requires regions in
which information Is printed or stamped, and there-
fore it is not applicable to a small commodity. For
stamping the information, specific devices should
be introduced, which makes the cost of a com-
modity higher. As the foregoing, there is a demand
for adding other information than the predster-
mined Information In -a region having a- predeter-
mmedpnﬂpaﬁemnotonlyhsmresemployhg
the above-described POS but also in offices and

SUMMARY OF THE INVENTION

An object of the present invention is, without
enlarging on an object a region in which a stan-

dardized pattem is o be printed,.to represent add}- -

fional information.

Another object of the present invention is to
provide a method of reading the above-descsibed
pattem and the additional information’ from such a
pnnledobject.

The object according to the present mvenﬁon
is characterized in claim 1.

The method of reading the information from the
printed obpdaccotd’ngtomepreserﬂmvenboms
characterized in claim 8.
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According to the present invention, the informa-
tion Is visibly represented by the printing In the first
and second coloring materials of the same color
and cther information is invisibly Includéd in the
second coloring material in that visible representa-
tion, so. that it is possible to add information without
increasing the indication area.

According to the present invention, since the
visible information and Invisible information can be
read by using one fight source emitting other fight
than the visible light, no switching operation of the
light souirce is required; which faciltates the read-
ing operation of the information.

The foregoing and other objects, features, as-
pects and advantages of. the present invention will
become more apparent from the following detailed
description of the present invention when taken in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view showing an object on which a
bar code pattern is printed according to ons
embodiment of the present invention.
Fig. 2 Is a diagram showing Bght abstrption
characteristics of first and second ink used in
printing the bar code pattem shown In Fig. 1.
Fig. 3 is a diagram showing an electrical ar-
rangement of an optical scanner for use in read-
ing information from the bar code pattem shown
inFg. 1.
Fig. 4 Is a diagram explaining a method of
reading the information from the bar code pat-
tem shown in Fig. 1.
Fip. 5A Is a diagram showing a character pattem
according to another embodiment of the present
invention and Fig. 5B Is a diagram showing an
- information signal which can be obtalned by
scanning the chasacter pattem shown in Fig. 5A
by the optical scanner shown in Fig. 3.
Fg. 6 Is a diagram showing a character paliem
and information latently included therein accord-
ing to a further embodimentoime present in-
vention.

DESCRIPTION OF THE PREFB'-!RED EMBODI-
MENTS

Refering to Fig. 1, a print pattem of a bar code
according to one embodiment of the present inven-

- tion wil be described. In Fig. 1, a print patiern 2

comprising bar code 22 is printed on an object 4. A
printed region 6 of the print pattern 2 comprises a
region 10 indicated by A and a region 8 indicated
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by B. The bar code 22 Is visible representation of
encoded predetermined information (for example
prices of commodities) in two types of ink of the
same color, wherein the portion 10 indicated by A
in Fig. 1 is printed only In first ink 24 (indicated by
oblique lines going down from left to right) and the
portion 8 indicated by B is printed in the first ink 24
and second ink 28 (indicated by oblique lines going
down from right to left). Namely, in the portion 8
indicated by B, portions 14, 16 and 20 are printed
in the first ink and portions 12 and 18 are printed in
the second ink. .

Used as the first ink 24 is one having light
absorption characleristics the same with respect to
visible range light and light having wavelength oth-
er range than that of the visible light (for exampla,
in infrared range) and capable of absorbing both

the visible rangs fight and the infrared range light.

The first ink Is comprised of, for example, pigment
of carbon black. Used as the second ink 26 is ono
having Iight absorption characteristics varying with
visible range light and light having wavelength of

other range than that (for example, infrared range).

and capable of absorbing only the visible range
light. The second ink is comprised of, for example,
basic dye. The first ink and the second ink are of
the same color, that is, they have almost the same
light absorption characteristics with respect to visi-
ble Fght. Accordingly, while such Infonmation
{primary information) as prices is visibly repro-
sentedlnmeemlrereglon(imwhxdlmebarcode
22 is printed, another information (secondary in-
formation) is invisibly included in the portion 8 of
the bar codes 22.

Fig. 2 shows absorption characteristics of the
first and second ink. In Fig. 2, the-abscissa repre-
sents wavelength of light and the ordinate repre-
sents ref lectivity of ink. R can be seen from Fig. 2
that while the first ink 24 absorbs both visible light
and ftight having wavelength in the range of in-
frared, the second Ink 26 absorbs only the light in
the range of visible waveléngth. Accordingly, while
" when'the first and second ink are Imadiated by the
light in the range .of visible wavelength (for exam-
Pls, 750 nm), reflectivily of each the ink is about 50
%, when the first and second ink are imadiated by
the light in the range of wavelength of infrared (for
example, 850 nm), the first ink 24 and the second
ink 28 differs. in ref lectivity, that of the first ink 24
Is about 50 % and that of the second ink 26 is
about 100 %.

Refesring to Fig. 3, an arrangement of an op-
tical scanner for use in reading the above-de-
scribed bar code will be described. An optical
scanner 40 comprises a light emitting portion 42
and a light receiving portion 44, the light emitting
potion 42 emitting a fight in the range of
wavelength of infrared (for example, 850 nm). A
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light signal received by the light receiving portion
44 is converted Inito an electric signal and applied
to an amplifying pertion 46. The amplified.signal is
applied to a Jevel discriminating portion 48, wherein
the determination is made as to whether a voltage
of the amplified signal Is higher or lower than a
predetermined threshold voltage. The threshold
voltage is set I, for example, a signal ‘voltage
valus obtained at the reflectivity of about 75 %, the
intermediate value betwesn a signal voltage ob-
tamedatlhereﬂechvnyofabwtso%andtha!
obtained at the reflectivity of about 100 %. When a
&gmlofhtghervoltagemanthet!mslwldvonage
is inputted to the level discriminating portion 48, an
oquortionSOoutputsasignalof for example,-
about 5.0 V indicating "1°. When a signal of a
lower-voltags than the threshold voltage is inputted
to the level discriminating portion 48, the output
portion 50 outputs a signal of about 0.4 V indicating

. e,

Now, referring to Figs. 3 and 4. a reading -
operabmofthemfonnanonfrommebarcodeby
the optical scanner will be described. The Eght
emitting portion 42 emits Infrared light onto the bar
code 22 on a wrapping paper of the commodity.
The emitted light is received bv the light receiving
portion 44. By the scarining along a dotted line La
located in the -region 10 shown in Fig. 3, the
information can be obtained from the portion- A.
Since the porlion A Is printed in the first ink ab-
sorbing both the light in the range of wavelength of
visible fight and infrared, visible information shown
in an output waveform 54 in Fig. 4 can be.obtained.
Then, by the scanning along a dotted fine Lb
located In the region 8 shown in Fig. 3, the in-
formation can be obtained: from the portion B.
Since the portion B is printed in the first ink and
tha second ink absorbing only the light in the range
of visible wavelength and 100 percent reflecting the
light in the range of wavelength of infrared, the
mformatonshownlnanoutputwavafonnselnﬁg
4 can be read. Namely, the information invisibly-
repumntedlnmepotﬁoannbereadbyuslng
the infrared flight.

As the foregoing, since it Is possible to invish
bly and latently include another secondary informa-
honmmovisiblompresenwonrepresenﬁngme
predstermined primary information, encoded addi- -
tional information such as production lot numbers
and information on quality can be represented in
the poriion B.of the bar code without providing
additional region for representation on the com-
modity.

Fig. 5A shows another embodiment wherein
secondary information is invisibly included in. visi-
ble representation representing -primary informa-
tion. A sequence of numbers 60 shown in Fig. 5A
visibly represents predetermined numerical inf or-
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mation in wo types of ink of the same - color,
similarly in the above-described. case, wherein a
portion indicated by A is printed in the first ink
(indicated by oblique lines going down from left to

right) and a portion indicated by B is printed In the

second ink (indicated by obliqua fines. going down
from right to lefl). ‘Accordingly, whilé the sequénce
of numbers 60 visibly represents specific numerical
information *0.123" as a whole, it nvisibly includes
angther information (for example, registration line of
ﬂiesequenceofnumbers)inmeponanlo!s
sequence of numbers. Fig. 5B shows a character
pattemobtainedbyreadngﬂueseq:encqofmm—
bers shown in Fg. 5A by the optical scanner 40
shown In Fig. 3. In Fig. 5B, the portion printed in
the second ink is whited out.

Fig. 6 shows production tot number information
addedinmecharacterpattemrepresenﬁnganarm
of-a product. In Fig. 8, black dots represent por-
tions of the first ink and whited-out circles repre-
sent portions of the second ink. A character pattern
62 shown in Fig. 6 includes information of a prod-
et name “EE-SY670" and information of
"0000/0101/0111/40". The fatier information repre-
sents year, month and day from the top, in this
wseindwﬁngmatdateofmanufacusisMayﬂ,
1990.

As in the foregoing, the production lot numbers
can be included In the print pattem representing
the name of the product, no additional region is
required for printing the lot number.

Athough the present invention has been de-
scribed and iliustrated in detail, it is clearly under-
. stood that the same is by way of ilustration and
example only and is not to be taken by way of
Iimitaﬁon.lhespimandscopeotﬂnepleseminven-
tion being fimited only by the terms of the appen-
ded claims.

Clalms
1. An object {4) having a pattem (2) visible to

hwnmeyesprinwdmereon.saidpﬁntpaﬂem(f!)
danprlsinghﬂwnaﬁm&)pemeivablebyvisible

light and information (56) perceivable by other Fght -

than the visible fight.

2 An object (4) having a pattem (2) visible to
human “eyes printed thereon according to claim 1,
wherein said visble print pattem (2) being printed
haﬁstcolorhgmateria!(ZﬂhavingﬁgMabsorp-
tion characteristics the same with respect to visible
" fight and light having wavelength other than that of
the visible light and in a second coloring material
(26) having the same color as that of said first
coloring material and having light absorption char-
acteristics varying with the visible light and ight
having wavelength other than- that of the visible
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fight, thereby representing information (54) perceiv-
ablo by visible fight and information (56) perceiv-
able by other fight than the visible fight.

3. The object having the pattem visible to human
eyes printed thereon according to claim 1 or 2,
whereln said print pattem is a bar code pattem
(22).

4. The object having the pattem visible 1o human
eyes printed thereon according to claim 1 or 2,
wherein said print pattem .Is a character pattem
{60, 62). ’
S.Theobieclhavingﬂwvisiblepﬂntpatmpﬁnl-
edthereonaooording‘toanyofdalmsZtoS.
wherein said first coloring matsrial is a pigment
matedaland-saldwcondcobﬂngmateﬁa”sadye
material. :
S.Theobiecthavingthevisiblepdntpaﬁempﬂm-
ed thereon according to any preceding claim,
wherein said fight having wavelength other than
that of the visible fight is infrared fight

7. An object (4) having a pattem (2) visible 1o
human eyes printed thereon according to any pre-
ceding claim, said visible pattem comprising:

- a portion (10) printed only: in sald first coloring.
material (24) and representing first information (54)
perceivable by visible fight, and

- a portion (8) printed In said first and second
coloring materials (24 ‘and 26) and representing
second information (56) perceivablebyotherﬁght_
than the visible light.

8. A method of reading information from an object
(4) having a visible pattern (2) printed therson, said
visible pattem being: printed in a first coloring ma-
torial (24) having light absorption characteristics the
same with respect fo visible light and fight having .
wavelengthothermanmatofmevisibleligmanda
second coloring material {26} having the same col-
or as that of said first coloring material and having
light absorption characteristics varying with the visi-
ble light and the light having wavelength other than
ﬂwatofmevislbleﬂgm.saldvisiblepauem&)
indudngapdrﬂon(w)pﬁnwdonlyinsaidfwsl
coloring material and representing first information
(54) perceivable by visible light and a portion (8)
printed In said first and second coloring materfals °
(24, 26) and Tepresenting second information (56)
perceivable by other light than the visible fight, said
method comprising the steps of: -

- reading said’ first information (54) by scanning
said portion (10) including said first Information by
the light having wavelength other than that of the
visible light, and - '
- reading said second information (56) by scanning
said portion (8) including said second information
bym_eﬁghthavingwavelengthomerﬂlanthatof
the visible light.

9. The method of claim 8, wherein sald light having
a wavelength other than thal of visible light is
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generated by a single light source.

10.
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®). An object having a visible pattem including in-

visible information printed thereon and a method of
reading visible information and Invisible information
from such an object -The object (4) has a bar code

pattern (22) printed thereon. A region (6) having the

bar code pattern (22) printed therein comprises a
portion (10) printed in first-ink (24) and a portion (8)
printed in first ink (24) and second ink (26). The first
ink has light absorption characteristics the same with
respect to visible light and infrared light and the
second ink has light absorption characteristics vary-
ing with respect thereto. By scanning the region (10)
by the infrared fight, visible information can be ob-
tained and by scanning the region (8) by the infrared
light, invisible “information, that is, -information in-

" cluded in the visible pattem can be obtained.
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' @ Object having visible pattern including invisible information prl_nted' thereon.
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